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Minneapolis and St. Paul have a long history of green.

By Margaret Buranen

Minnesota’s Twin Cities had green infrastructure long before it was called

that. In 1883, Minneapolis established an independent park commission. Its

members were perceptive enough to hire two of the country’s best landscape

architects: H. W. S. Cleveland, who had directed the Boston Park Commission,

and Frederick Law Olmsted, who designed New York’s Central Park.

The board followed their advice and bought large areas of land. Thanks to the

architects’ foresight, those parks and open green spaces are plentiful and

available for stormwater management today, when their cost would be too

high for the city to pay, even if private owners were willing to sell.

The 53-mile Grand Rounds parkway system in Minneapolis contains

numerous parks and parkways, 22 lakes within the city limits, streams, and

creeks. The 6,400-acre park system is designed so that every home in

Minneapolis is within 6 blocks of green space.

Therefore, Twin Cities residents are accustomed to green space. Through a

number of innovative projects, they are realizing how cost effective green

infrastructure can be for protecting their environment and managing

stormwater. One such project is in the Minneapolis suburb of Maplewood.
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Maplewood Mall

Ramsey-Washington Metro Watershed District (RWMWD) covers 56 square

miles that drain into the Mississippi River. The district contains all or parts of

10 cities, including St. Paul, North St. Paul, Maplewood, and White Bear Lake.
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Photo: Capitol Region Water District
Permeable pavers and tree trenches

Photos: Solution Blue
Installation of Triton chambers under the parking lot (top) and a completed rain garden at
St. Mary’s Church

Within RWMWD, Kohlman Lake’s total maximum daily load (TMDL) calls for
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the reduction of nutrients from watershed and in-lake loading. A major source

of phosphorus loading is nearby impervious areas, and the largest impervious

area in the Kohlman Lake watershed is Maplewood Mall.

Ramsey-Washington officials decided that retrofitting the mall’s parking areas

to infiltrate or filter at least 1 inch of runoff would result in a large reduction

in phosphorus to Kohlman Creek and Lake. The project is estimated to reduce

phosphorus loading from 50 pounds to 20 pounds per year and reduce

sediment loads from 5 tons to 0.6 ton per year.

RWMWD began working with Simon Properties, the owner of the Maplewood

Mall, in 2008. The first phase of the project, completed with district funds in

2009 and 2010, was the installation of rain gardens at each mall entrance.

The project will cost about $6.5 million and be completed in 2013. It has taken

four years for several reasons, partly because the best management practices

(BMPs) had to be installed during warm weather, and snow storage already

reduced working and staging areas.

“The primary reason for the phases was to allow for funding to be raised and

grants to be received,” explains Cliff Aichinger, administrator of RWMWD.

“The other issue was to limit the disruption to the mall visitors.”

The project will have 325 trees planted in 14 rain gardens and about a mile of

tree trenches, plus planters, porous pavement, sand filters, and a cistern. At

maturity, assuming each tree is approximately 30 feet in diameter, their

collective canopy will cover an area of 5.3 acres.

The primary BMP is the infiltration tree trenches. According to Eric Wenz,

P.E., of Barr Engineering, the Swedish-based trench design differs from others

in its use of angular, load-bearing rock (angular granite); a specified soil mix is

washed into the rock after it has been compacted.

The soil thus stays uncompacted.
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Runoff flows to sump catch basins that are connected to drain tile (perforated

pipe) laid along a layer of angular granite that is “clear,” without soil in the

void spaces. The drain tile is flat (0% slope), allowing water to fill the trench

equally. As stormwater rises to the layer of angular granite that is filled with

soil, water is wicked up to tree roots. After a storm, water slowly drains out of

the trench and through the storm sewer system.

The tree trenches can fill to a depth of 2 to 3 inches, about the amount of a

two-year, 24-hour storm event. Each trench also has extended detention

storage upstream of a 1-inch orifice that holds water back for up to 48 hours.

Maplewood Mall also features “stormwater art.” The northwest entrance

diverts rainfall from its overhang through a decorative metal downspout with

a rain chain to a splash pad, then to the rain garden, with overflows to porous

pavement and tree trenches. The cistern at the main entrance has a vinyl cloud

graphic wrap on its flat façade, as well as interactive features and interpretive

signage. A tile mural for the wall behind the cistern adds more art. Aichinger

notes that although the art and educational features were only 1.5% of the total

cost, they will educate many people.

The project’s initial monitoring results are very encouraging. Water is moving

through the tree trenches and rain gardens as planned and the trees and garden

plantings are doing well.

Aichinger calls the Maplewood Mall “an innovative and challenging project in

a setting that has never been attempted before at public expense.” He foresees

similar future projects.

Because about 40% of the RWMWD is impervious, to treat runoff and reduce

volume to meet pollutant reduction goals for the district’s impaired waters,

“we need to be able to retrofit existing private property,” he says. “If our

permit system doesn’t have the authority to require the private investment,

the public agencies are going to have to do it.”
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Central Corridor Light Rail Transit

Another innovative multi-year green infrastructure stormwater project in the

Twin Cities is the Central Corridor Light Rail Transit (CCLRT). Located

within the Capitol Region Water District (CRWD), this 11-mile, two-way

commuter rail line will connect downtown St. Paul with downtown

Minneapolis, with 14 stations including the state Capitol and the University of

Minnesota, Minneapolis.

This highly urbanized corridor is primarily commercial and industrial, with

small sections of residential property. Untreated runoff drains from

approximately 111 acres of impervious surface. That pollutant-heavy runoff

flows directly to the Mississippi River through numerous outfalls. Portions of

this stretch of the river are impaired for turbidity, nutrients, and bacteria.

The CCLRT project will disturb more than 100 acres in CRWD, so it must meet

CRWD rules, which require retaining 1-inch rainfall events onsite. The BMPs

installed must also remove 90% of total suspended sediment and 60% of the

total phosphorus.

“We require volume control for developments over 1 acre, and many

developers choose green infrastructure as the approach to meet our

requirements and provide other benefits,” says Mark Doneux, CRWD

administrator. “The district also implements numerous GI projects through

our capital improvement and grant programs.”

CCLRT’s green infrastructure is designed to achieve three goals: reduce

stormwater runoff volumes through infiltration; minimize polluted

stormwater runoff to the Mississippi River; and achieve other environmental

benefits such as more greenspace, cleaner air, lower urban temperatures, and

wildlife habitat.

CCLRT will have four types of green infrastructure: an integrated tree trench

system, stormwater planters, rain gardens, and infiltration trenches.

https://www.readability.com/articles/xwbgzj9e
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The integrated tree trench system will parallel both sidewalks along 5.2 miles

of University Avenue. Runoff from University Avenue will flow via catch

basins to infiltration trenches. From sidewalks via pervious pavers it will soak

into structural soils that hold the 1,250 trees.

CRWD anticipates the green infrastructure practices will remove 83 pounds

per year of phosphorus and two tons per year of sediment. Water quality to the

downstream receiving water, the Mississippi River, should improve

significantly.

The total cost of the CCLRT project is $5,114,865. Funding is from various

sources including a State Clean Water Fund Grant of $665,000 and cash and

in-kind contributions from CRWD, Met Council, and the City of Saint Paul.

“The project is on schedule and the trains will be running in 2014,” says

Doneux.

MARQ2

MARQ2 is the stylish name for a downtown Minneapolis stormwater project

along Marquette and Second Avenues. Part of the city’s 10-year transportation

plan, the project involves structural tree planters added to the sidewalks.

https://www.readability.com/articles/xwbgzj9e
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Photo: Solution Blue
Underground stormwater storage is also used at Target Plaza in downtown Minneapolis.
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Photo: Kestrel Design Group
Target Center Arena’s green roof retains up to 0.9 inch of rainfall.

The average urban tree survives for only 13 years. Silva Cells, which support

large trees, were chosen because of their ability to keep soil from compacting,

thus making it easier for trees to grow. The greater amount of soil also means

better stormwater treatment, and the trees get watered for free.

Each of the 167 tree planters collects runoff from about a 300-square-foot

area. Each can store about 118 cubic feet of stormwater, enough to

accommodate runoff from a 5-inch storm event.

Bob Kost, ASLA, director of planning and landscape architecture, for SEH’s

central region, says “The trees are completing their third year of growth, and

for the most part show strong, healthy growth.” He notes that some of the oak,

elm, and locust varieties are growing more vigorously than some maple and

other species. Some trees have fallen victim to vandalism.

https://www.readability.com/articles/xwbgzj9e
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Kost says the most difficult part of MARQ2, on which SEH worked with URS

Corporation, was “convincing various city departments and elected officials

that investing the majority of the streetscape budget underground was in

everyone’s long-term interest.”

The Silva Cells had to be installed at maximum depth and width within the

sidewalk area. This method, Kost says, “required additional excavation,

waterproofing of adjacent building foundations, and safety precautions due to

trench size.”

As product representative for Deep Root-Silva Cell, the Kestrel Design Group

provided technical assistance throughout the project on product performance,

installation details, cost estimates, soil mix, and review of stormwater

parameters, Kost says. He adds, “Kestrel also helped educate city public works

and engineering staff about Silva Cell benefits and maintenance

requirements.”

St. Mary’s Church Parking Lot

St. Mary’s Greek Orthodox Church sits above the shore of Lake Calhoun in the

Minneapolis suburb of East Calhoun. Runoff from the church’s parking lot and

property carried pollutants directly into the lake.

The church’s parishioners and clergy felt an obligation to stop this pollution of

the environment. They also were motivated to reduce their stormwater utility

bill, which was $10,000 per year. Landscape architect Mitchell Cookas of

Solution Blue designed a green infrastructure plan for managing the church’s

stormwater on site.

“The system can accommodate 100% of the 10-year event—4.2 inches in 24

hours—onsite,” explains Cookas. “It also maintains the discharge rates to meet

the predevelopment conditions to match the 100-year event rate, 6 inches in

24 hours.”

https://www.readability.com/articles/xwbgzj9e
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Cookas had green, soy-based plastic Triton storage chambers installed

underground, enough to provide 12,250 cubic feet of storage. Above the

chambers are permeable concrete pavers and a parking lot totaling 3,550

square feet.

The church’s flat roofs were left as they were. Because the roof drain inlets are

0.5 to 0.75 inch above the roof surface, the design team factored in 0.5 inch of

storage before the runoff drains into the roof drains, he notes.

Five separate rain gardens totaling 4,650 square feet now grace St. Mary’s 3.5-

acre campus. The exposed soils’ infiltration rate was tested during excavation.

But after the rain gardens were installed, their soils infiltrated faster than

expected, yielding higher runoff volume reduction and decreased discharge

rate.

“Construction staging was very challenging because construction took place

over eight weeks while the church was hosting several weddings, Sunday

worship, and other weekly events,” says Cookas.

The cost of the project was $60,000 more than for comparable “grey” or

traditional infrastructure. Before the work was done, St. Mary’s had been

paying $10,000 in annual stormwater usage fees. Because the project was such

a dramatic improvement, the church became the first property owner to have

100% of these fees were waived in perpetuity. When the church chose to install

the green infrastructure measures, it estimated a six-year return on

investment. In addition, the more attractive parking lot and the rain gardens

enhanced the look of the overall property.

The total project cost was $750,000. Because it was truly innovative, the

Minnehaha Creek Watershed District (MCWD) awarded a $211,0000 low-

impact-development cost-share grant. MCWD also presented Solution Blue

with an Excellence in Development Award, part of its 2011 Watershed Heroes

awards.

https://www.readability.com/articles/xwbgzj9e
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Target Plaza

Another Solution Blue stormwater project is Target Plaza in downtown

Minneapolis. This area connects Target Center with Target Field, the

Minnesota Twins’ Major League Baseball facility.

“Providing a solution to achieve multiple objectives—stormwater storage,

treatment, and irrigation—was difficult because of the limited available space

and urbanized conditions,” explains Cookas. “Fortunately, we were able to

design a multifunctional system that achieved all of these objectives and also

contributed to obtaining several LEED points, which helped Target Field get

LEED Silver certification.”

For Target Plaza, Cookas used underground storage chambers and a sand-

based profile that is 18 inches deep. The runoff is retained by a spray-on

waterproof liner. The system covers 6,220 square feet and holds up to 20,530

gallons of water.

Target Field is the second LEED-certified MLB field. (For details of the first,

see “Major League Baseball LEEDs With A New Stadium” in the

January/February 2009 issue of Stormwater.) Locating it in the historic

warehouse district downtown—a dense urban area further complicated by

proximity to rail lines, viaducts, and the interstate—means that it has excellent

access to mass transit. However, it also meant serious challenges for managing

the ballpark’s stormwater. The design firm, Populous (formerly HOK Sport),

met those challenges by installing a system from Pentair that has reduced the

ballpark’s water use by about 2 million gallons

per year.

Buried under the field’s warming track is a massive cistern, 12 feet in diameter,

that can hold 250,000 gallons of stormwater. The 5,000-gallon holding tank

and filtration system is above ground, under left-center field seats.

Runoff from the 7-acre collection area passes through Pentair’s Rain Water

Recycle System, which filters to 0.01 micron. After multiple filtrations, a

backwash that discharges to the sanitary sewer system, and the addition of

https://www.readability.com/articles/xwbgzj9e
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chlorine, the water moves to the holding tank.

After it’s recirculated through another UV-disinfection system, the treated

water flows into the cistern. From there it is available to irrigate the ballpark

field and wash down the seats in the lower arena.

The cistern provides treated water sufficient to irrigate two field zones for two

hours or one field zone for four hours (at the rate of 250 gallons per minute). It

can also supply water to wash the seats, with six nozzles spraying at the rate of

5 gallons per minute.

Target Field cost $555 million to build. All of the ballpark’s enhancements and

80% of the infrastructure improvements were paid for by the Minnesota Twins

and private interests.

On its other side, Target Plaza connects to Target Center Arena. This arena,

home to the NBA Timberwolves and site of major concerts, sports a 113,000-

square-foot green roof, the fifth largest in the US when it was constructed. The

green roof has a 2.75-inch-deep growing zone in its center and a 3.5-inch

growing zone around its perimeter, where the structural capacity is greater.

That means more stormwater holding capacity, important because the arena is

in an urban neighborhood where few other green infrastructure measures can

be used.

Sedums and other native plants were given a head start by first being grown in

mats on the ground. When the plants were established, the mats were put in

place on the roof. Eleven miles of tubing provides drip irrigation during

prolonged droughts.

Target Center Arena’s green roof retains up to 0.9 inch of rainfall without any

runoff. That keeps 1,000,000 gallons of untreated stormwater from reaching

the Mississippi River annually.

Peter MacDonagh, RLA, principal and cofounder of the Kestrel Design Group,

was involved with this and other green roof projects including the one atop the

Minneapolis City Hall. Kestrel’s Nathalie Shanstrom, sustainable landscape

https://www.readability.com/articles/xwbgzj9e
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architect, worked on the green roof for the downtown Minneapolis Central

Library. This green roof is known for the distinctive wave pattern created by

its plants to echo waves in architectural details of the building, patterns in the

surrounding area, and the Mississippi River itself.

“The waves seemed like an appropriate fit because of how integral the river is

to the city of Minneapolis, the street grid of the city where the library is

located, and the use of the green roof at this site,” explains Shanstrom.

“Protecting the river was one of the main drivers for this green roof.”

Each wave has a different plant palette, with two to five species in each wave.

Different waves predominate throughout the seasons as their plants reach full

bloom. There’s even a three-dimensional wave pattern across one section.

“Green roof projects still require quite a bit of convincing,” says MacDonagh.

“The most important thing, though, is that green roofs are absolutely on the

table for consideration. This allows a dialogue to occur on return on

investment or cost-benefit analysis.”

RiverFirst

The Twin Cities will, of course, have more green infrastructure projects in the

future. One of the most significant and wide-reaching is RiverFirst, whose

final design was approved in 2012. This eight-part project will take years to

implement fully. Principals on the project are Tom Leader Studio of Berkeley

and Kennedy & Violich Architecture of Boston.

This Upper Mississippi River corridor project of 5.5 miles was driven by the

Minneapolis Park and Recreation Board. It has three goals: establish parks as

the engine for economic development along the river, connect communities on

both sides of the riverfront, and refocus the city toward the river for the

unique environmental asset that it was and is.

Many of the eight parts of RiverFirst have components of replacing

impervious industrial facilities with green space and wetlands for stormwater

management. A system of floating islands from BioHaven Technology,

https://www.readability.com/articles/xwbgzj9e
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anchored to bridge piers, will cleanse the water and provide 7 acres of wildlife

habitat. The islands will float on fiber foam made entirely of recycled plastic

water bottles. Soil and gravel will be added so that plants will grow. Two of

these islands can absorb 32 kilograms per day of phosphorous.

The future Northside Wetlands Park will feature a series of side channels to

intercept runoff from adjacent industrial and residential land before it reaches

the river. Kayak and boat launch ramps, piers for fishing, biking and hiking

trails with overlook points, and bridges are prominent in this project and

throughout RiverFirst, so citizens can see green infrastructure at work.

“We have shown that the cost of BMP installation in commercial and retail

areas is no more expensive or difficult than other locations,” says Aichinger.

“The only concern from our perspective is the issue of retrofit installations

versus new construction.”

Aichinger says that for new construction, “Green infrastructure can be quite

economical as compared to conventional stormwater management BMPs that

can consume more land area. Green infrastructure can reduce other

stormwater conveyance and storage costs. With the added benefit of providing

improved aesthetics and water conservation, some argue that the costs can be

less over the long term.”

“I believe that the case for green infrastructure is so economically compelling

that it should always be considered,” says MacDonagh.

As for clients’ choices, MacDonagh notes, “If the green infrastructure cost is

within 15% plus or minus of the grey infrastructure capital costs, the green

infrastructure will usually win.”

He adds, “Public projects really have two costs: bricks and mortar and

operations and maintenance. In terms of funding, it is always easier for

policymakers to get funding for bricks and mortar over long-term operations

https://www.readability.com/articles/xwbgzj9e
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costs.” He believes, however, that it’s important to match clients with a

proposed project. “Projects that are funded on a speculative basis have a more

difficult time including green infrastructure within the base project.”

He also notes, “In most instances we have found that the green infrastructure

costs will be considerably less than grey infrastructure costs in heavily

urbanized environments where land costs are high and there is also the cost or

impact of shutting down roads and whatnot on the existing owners and

tenants.”

The environmental organization American Rivers agrees that green

infrastructure has proven to be cost effective. The organization recently

published, with the Water Environment Federation, ECONorthwest, and the

American Society of Landscape Architects, a report on the economics of Green

Infrastructure. In “Banking On Green,” the authors write, “Many American

communities have realized considerable financial and water quality gains by

adding green infrastructure to their toolkit of approaches to reducing and

managing stormwater.”

The report also explains other benefits that come from using green

infrastructure to manage stormwater. These benefits include reduced energy

costs; lower health costs because of fewer illnesses transmitted by unclean

drinking water; and fewer negative economic impacts on fishing, recreation,

and other businesses dependent on clean water.

Minneapolis and St. Paul residents would agree. They have always seen the

value of treating green space as the precious resource that it is. Their park

system and innovative projects using green infrastructure for clean water

prove it so.

Author’s Bio: Margaret Buranen writes from Lexington, KY, on business and

the environment for a number of national publications.
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